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The development of methods for the synthesis of pyrazolo [1,5-a] [1, 3, 5] triazines started more than half a century ago 2, 3 and has been particularly active recently. 4 The main stimulus behind these investigations has been the identification of many biologically active compounds constructed on the basis of this heterocyclic system. The pyrazolo [1,5-a] [1, 3, 5] triazine scaffold has become a very promising, from a medicinal chemistry perspective, 1,3,5-triazine-based purine isostere. 5 Amino substituents are common motifs in many interesting bioactive pyrazolo [1,5-a] [1, 3, 5] triazines. Representative examples include the casein kinase II (CK2) inhibitor 1 ( Figure  1 ), which also demonstrated good anticancer properties. 6 A cyano group at C-8 of 1 was also important for enzyme inhibition as changing it to a similar in size ethyl group led to an almost fourorder decrease in the inhibitory activity. The phosphodiesterase (PDE10) inhibitor 2, active in subnanomolar concentrations, demonstrated potential for the development of a new type of antipsychotic.
7 Pexacerfont (3) is a potent antagonist of corticotrophin releasing factor (CRF 1 ) 8 undergoing clinical trials as a therapeutic agent for the treatment of anxiety-related alcohol craving and stress-induced food craving.
9
Being strong cannabinoid receptor antagonists, compounds 4a,b have been proposed for the treatment of obesity. 10 Additionally, 4a showed synergistic activity with levodopa in Parkinson's disease therapy. 11 Recently, we developed a method for the synthesis of 4-amino-substituted pyrazolo [1,5- Previously, we successfully achieved the aminotriazine annulation onto 3-amino-substituted 1,2,4-triazole-5-amines via the microwave-assisted reaction with triethyl orthoformate and cyanamide. 12 Starting from 5-amino-3-arylaminopyrazole-4-carbonitriles 5, we propose a similar approach for the synthesis of 4-amino-7-arylaminopyrazolo[1,5-a][1,3,5]triazine-8-carbonitriles 6 (Scheme 1, Pathway A). However, replacement of the N-4 atom in the triazole ring with a carbon atom bearing a cyano group might complicate the reaction due to the potental reactivity of the nitrile. 5-Aminopyrazole-4-carbonitriles have been known for a long time as useful building blocks for the synthesis of various heterocyclic compounds. 13 Their reactions with triethyl orthoformate or its analogues, followed by treatment of the resulting intermediate with amines have been used for the construction of pyrimidine rings in the synthesis of bioactive pyrazolo [4,3-d] pyrimidines. 14 Therefore, in the case of participation of the cyano group on the pyrazole ring in our threecomponent reaction, we might expect at least one alternative transformation or side reaction, viz. the formation of pyrazolo[4,3-d]pyrimidines 7, which might further undergo the Dimroth rearrangement to give products 8 (Scheme 1, Pathway B).
The starting 5-amino-3-arylaminopyrazole-4-carbonitriles (5) were prepared using a known method, 15 exploiting the reaction of 3,3-bis(methylsulfanyl)-2-cyanoacrylonitrile (9) 16 with various anilines, followed by treatment of the resulting products 10 with hydrazine thus affording 5-amino-3-arylaminopyrazole-4-carbonitriles 5 (Scheme 2).
An attempt to carry out the reaction of 5a with triethyl orthoformate and cyanamide under microwave irradiation (150 °C, 25 min) led to the formation of a mixture of several products. The main component (75%) of this mixture was the desired product 6a, which could be isolated chromatographically. We were unable to improve the reaction outcome on manipulating the reaction time and temperature. Adding a base [diisopropylethylamine (DIPEA)] to the reaction mixture also did not increase the yield of 6a, but allowed isolation of this compound exclusively by simple filtration.
The scope of this method was explored by the preparation of a library of 7-arylamino-substituted 4-aminopyrazolo [1,5-a] [1, 3, 5] triazine-8-carbonitriles 6 ( Table 1) . 17 Compounds 6 were obtained in pure form under similar conditions. Electronwithdrawing and electron-donating substituents on the arylamino moiety were equally well tolerated and the yields for all compounds within the series were comparable.
The cyano group on the pyrazole ring remained intact as confirmed by a band at 2209-2228 cm -1 in the IR spectra (stretching vibrations) and resonances at 112.8-113.2 ppm in the 13 C NMR spectra, therefore supporting the cyclization according to Pathway A (Scheme 1) and the formation of compounds 6.
The low-field shifted singlet (8.14-8.19 ppm) and two broad signals at 8.33-8.48 ppm and 8.94-8.98 ppm in the 1 H NMR spectra of compounds 6 were attributed to the ring proton (H-2) and the primary amino group protons at C-4 of the newly constructed aminotriazine ring. The lone pair of electrons of an amino group nitrogen on a 1,3,5-triazine ring possesses a high degree of delocalization resulting in the substantial p-character of the orbital and locking the amino group and its substituents in the plane of the heterocyclic ring. 18 This phenomenon was manifested in hindered rotation around the C-N bond of the amino group and consequent splitting of the 1 H NMR signals of this group in spectra of unsymmetrically substituted 1,3,5-triazines. In the case of compounds 6, intramolecular hydrogen bonding with a nitrogen atom of the pyrazole ring could also contribute to the magnetic inequivalence of the two protons of the amino group at C-4 and therefore splitting of their signals in the 1 H NMR spectra. 
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